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RINGKASAN 

AZIMAH WARDAHTUL ISHLAH. Deteksi Beak and Feather Disease Virus 

(BFDV) pada Burung Kakatua Indonesia (Genus: Cacatua) dan Asosiasinya 

dengan Gen MHC. Dibimbing oleh KANTHI ARUM WIDAYATI dan ANIK 

BUDHI DHARMAYANTHI. 

 

Major Histocompatibility Complex (MHC) merupakan kelompok gen pada 

vertebrata yang mengode molekul penyaji antigen yang berperan penting dalam 

sistem imun adaptif dengan mempresentasikan peptida patogen kepada sel T. 

Tingginya polimorfisme gen MHC pada vertebrata diketahui berkontribusi terhadap 

variasi kemampuan individu dalam merespon infeksi. Pada burung kakatua (genus: 

Cacatua) di Indonesia, informasi mengenai keragaman gen MHC dan kaitannya 

dengan kerentanan terhadap penyakit menular masih terbatas, khususnya terhadap 

infeksi Beak and Feather Disease Virus (BFDV). Virus ini merupakan patogen 

penting yang menginfeksi burung Psittaciformes yang menyebabkan kerusakan 

bulu, deformitas paruh, dan imunosupresi. Penelitian ini bertujuan 

mengkarakterisasi polimorfisme gen MHC-I ekson 3 dan MHC-II ekson 2 pada 

spesies Cacatua di Indonesia, mendeteksi keberadaan BFDV, serta mengevaluasi 

asosiasi antara variasi genetik MHC dan status infeksi. 

Sebanyak 197 sampel darah dari tujuh spesies kakatua penangkaran di 

Indonesia (Cacatua alba, C. galerita, C. goffiniana, C. moluccensis, C. pastinator, 

C. sanguinea, dan C. sulphurea) dianalisis untuk deteksi BFDV menggunakan PCR. 

Selanjutnya, beberapa dari sampel tersebut dilakukan amplifikasi di daerah MHC-I 

ekson 3 dan MHC-II ekson 2 untuk dianalisis asosiasi antara haplotipe MHC dan 

status infeksi menggunakan Generalized Linear Model (GLM) binomial. 

Hasil penelitian menunjukkan bahwa BFDV terdeteksi pada seluruh spesies 

yang diuji dengan tingkat infeksi berbeda antarspesies. Analisis genetik 

menunjukkan tingkat polimorfisme yang tinggi pada kedua lokus MHC, namun 

tidak ditemukan asosiasi signifikan antara variasi haplotipe MHC-I maupun MHC-

II dengan status infeksi BFDV. Selain itu, analisis filogenetik menunjukkan pola 

transmisi lintas spesies tanpa klaster spesifik berdasarkan inang. 

Temuan ini menunjukkan bahwa meskipun keragaman genetik MHC pada 

Cacatua relatif tinggi, faktor lain di luar wilayah gen yang dianalisis dapat berperan 

lebih besar dalam menentukan kerentanan terhadap infeksi BFDV. Penelitian 

lanjutan dengan jumlah sampel lebih besar serta eksplorasi gen imun lain 

diperlukan untuk memahami mekanisme kerentanan inang secara lebih 

komprehensif. 
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SUMMARY 

AZIMAH WARDAHTUL ISHLAH. Beak and Feather Disease Virus Detection 

(BFDV) in Indonesian Cockatoo (Genus: Cacatua) and Its Association with MHC 

Gene. Supervised by KANTHI ARUM WIDAYATI and ANIK BUDHI 

DHARMAYANTHI.  
 

The Major Histocompatibility Complex (MHC) is a group of genes in 

vertebrates that encode antigen-presenting molecules playing a crucial role in the 

adaptive immune system by presenting pathogen-derived peptides to T cells. The 

high polymorphism of MHC genes in vertebrates is known to contribute to inter-

individual variation in the ability to respond to infections. In cockatoos (Genus: 

Cacatua) in Indonesia, information regarding MHC genetic diversity and its 

relationship to susceptibility to infectious diseases remains limited, particularly 

concerning infection by Beak and Feather Disease Virus (BFDV). This virus is an 

important pathogen infecting psittacine birds, causing feather abnormalities, beak 

deformities, and immunosuppression. This study aimed to characterize 

polymorphisms of MHC-I exon 3 and MHC-II exon 2 in Cacatua species in 

Indonesia, detect the presence of BFDV, and evaluate the association between MHC 

genetic variation and infection status. 

A total of 197 blood samples from seven captive cockatoo species in 

Indonesia (Cacatua alba, C. galerita, C. goffiniana, C. moluccensis, C. pastinator, 

C. sanguinea, and C. sulphurea) were analyzed for BFDV detection using PCR. 

Subsequently, a subset of samples was amplified at the MHC-I exon 3 and MHC-II 

exon 2 regions to assess associations between MHC haplotypes and infection status 

using a binomial Generalized Linear Model (GLM). 

The results showed that BFDV was detected in all examined species, with 

infection rates varying among species. Genetic analyses revealed high levels of 

polymorphism at both MHC loci; however, no significant association was detected 

between either MHC-I or MHC-II haplotype variation and BFDV infection status. 

In addition, phylogenetic analysis indicated a pattern of cross-species transmission 

without host-specific clustering. 

These findings suggest that although MHC genetic diversity in Cacatua 

species is relatively high, factors beyond the sequenced MHC regions may play a 

more substantial role in determining susceptibility to BFDV infection. Further 

studies involving larger sample sizes and the exploration of additional immune-

related genes are required to better understand the mechanisms underlying host 

susceptibility. 
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